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SUMMARY REPORT 
BOW RIVER 
POLLUTION SURVEY 


1968 ~ 1969 


INTRODUCTION 

The Bow River is used primarily as a source of water supply and as a 
receiving water for the disposal of municipal and industrial wastes. This 
river is characterized by two major traits which affect the disposal of 
pollutants. These two traits are diurnal variation in the summer and 
heavy ice cover in winter. 

This report presents a summary of the sampling conducted on the Bow River 
during the period from August 13, 1968 to February 19, 1969. The following 


locations were used as a source of samples and reference: (Figure 1) 


BR L Cushing Bridge = Calgary 

BR 2 Stierts Ranch 

BR 3 Bridge on Highway 24 near Carseland 
BR 4 Bridge south of Cluny 


Additional samples were taken at: 


BR 6 Bridge on Highway 36 south of Brooks 
BR 14 Bridge south of Cochrane 
BR 15 Bearts Paw Dam 
BR 16 Bakerts Hospital 
Sheep River 
SR 1 Sheep River at Okotoks 


South Saskatchewan River 
shea 8 S. Saskatchewan River at Medicine Hat 


SS 2 S. Saskatchewan River at Empress 


QW RIVER DISCHARGE 
The Bear's Paw Dam provides regulation of the Bow River by release from 
ts storage capacity. Daily flows in the Bow River at Calgary, (Station No. 
BH-4,) from the period of October 1, 1968 to March 31, 1969 are presented in 
igure 2. Mean monthly flows, maximums, and minimums are also shown in Figure 2. 
Ice cover on the Bow River commenced November 16, 1968 and lasted until 
pril 9, 1969. During these months, the maximum average montly flow 
ccurred during October (2900 c.f.s.). The minimum mean monthly flow was 
380 c.f.s. during November. Minimum daily or critical flow occurred on 
ovember 21-22, 1968 and March 30-31, 1969 (1020 c.f.s.). 
Flow in the Bow River during the sampling surveys ranged from 1020 c.f.s. 
> 4980 ¢c.f.s.. Figure 3 presents a statistical flow analysis for the Bow 
iver at Calgary. Twelve years of data were used to compute this graph. 
Lt can be seen from Figure 3 that the river flows for 1968 were generally 
ower than the average flow, 
During the year of 1968, it can be seen from Figure 3 that, for one percent 
f the time, the flow in the Bow River was less than 1040 c.f.s. and, for ten 
ercent of the time, the flow was less than 1350 pera Figure 3 also shows 
hat, over the past 12 years, for one percent of the time the flow in the Bow 
iver was less than 1150 c.f.s. and for ten percent of the time the flow was 


2ss than 1680 c.f.s.. 


OLLUTANT LOAD TO THE RIVER 

Both municipal and industrial wastes are discharged into the Bow River 
L Calgary. The three sewage treatment plants in Calgary (Bonnybrook, Ogden, 
id Fish Creek) discharge sewage after the wastes have undergone primary treat-— 


ent. Four major industries also discharge waste products to the Bow River. 


. 
Table I presents the total loadings of various contaminants to the 


Bow River from Calgary sources. This data is based on the analyses of samples 


imposed upon the river. The total load of Biochemical Oxygen Demanding 
materials ranged from) 58,700 lbs/day to 84,300 lbs/day during the eleven 
sampling days. | 

Phenolic loads to the Bow River ranged from 12.1 lbs/day to 36.4 lbs/day. 
On September 12, the concentration of phenolics in the Bow River at Stier's 
Ranch was 13 parts per billion (or 350 lbs/day) while on December 17, the 
phenolic concentration at Carseland was 25 parts per billion (or 64 lbs/day). 
Ammonia-nitrogen loadings to the Bow River ranged from 8,000 lbs/day to 
16,500 lbs/day. 

Parameters such as Dissolved Oxygen, Biochemical Oxygen Demand, Total Solids, 


and Nutrients vs. distance downstream of Calgary are presented in Figure 4 to 15. 


DISSOLVED OXYGEN IN THE BOW RIVER 

Probably the most significant factor in determining the health of a river 
is Dissolved Oxygen. Not only is this parameter important from the viewpoint 
of the survival of fish and other biological systems but also from the aesthetii 
and recreational aspects. 

The Dissolved Oxygen content of the Bow River at Cushing Bridge can be 
considered as representative of river conditions upstreem of Calgary and in 
nearly all cases during the survey, the Dissolved Oxygen in the water was 
very near saturation. 

Table II presents the Dissolved Oxygen data at Stier's Ranch. This data 
is also represented graphically in Figures 16 to 20, The graphs show a wide 
fluctuation in the Dissolved Oxygen; however, this is due tothe photosynthetic 
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j= 
action of the weeds in the river when there is no ice cover and also due to 
the diurnal variations in the volume and strength of domestic sewage. 

In general, the Dissolved Oxygen values remained at a relatively high level 
through the winter months and the lowest value observed was 5.9 mg/l on 
November 19, 1968 at Stier's Ranch. ( minimum value of 2.1 mg/1 was observed 
September 4, 1968 during the RM — 25 Robot Monitor Survey ). 

BIOCHEMICAL OXYGEN DEMAND 

On Table II and Figure 16 to 20, the Biochemical Oxygen Demand data is 
presented. When organic matter is introduced into the Bow River, biological 
activity increases and a high oxygen demand is exerted. Figures 16 to 20 show 
a high Biochemical Oxygen Demand level corresponding to a low Dissolved Oxygen 
level, or a low Biochemical Oxygen Demand level corresponding to a high 
Dissolved Oxygen level. 

The Dissolved Oxygen sag curve (see Figure 8) along the river is clearly 
emphasized and the resultant level of Biochemical Oxygen Demand depicted. 

The maximum Biochemical Oxygen Demand level recorded was 7.9 mg/l at Stier's 
Ranch (3:00 a.m. October 22, 1968). The minimum Biochemical Oxygen Demand con= 


centration was 0.4 mg/l at Cushing Bridge (November 19, 1968). 


NUTRIENTS 

Of particular significance in the Bow River is the nutrient level (i.e. 
Nitrogen and Phosphorous). Ammonia-nitrogen and Phosphates a river distance 
downstream from Calgary are plotted on Figures 4, 6, 8, 10, 12 and dhs 

It can be seen that the level of nutrients (Both ammonia-nitrogen and 
phosphates) in the Bow River is excessively high. At Stier's Ranch, the 
average concentration of phosphorous as PO, was 0.71 mg/1 while the average 
concentration of ammonia—nitrogen was 0.92 ng/1. The maximum recorded con= 


centrations of ammonia-nitrogen and phosphorous as PO) were 2.0 ng/1 and 


#i.wy eu 
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1.5 me/1 respectively. The continuing industrial and population expansion 
in Calgary indicates that significant increases in pollution by nutrients 
will occur and it appears that strict control of these nutrients will have 
to be maintained. 

These nutrients cause excessive acuatic plant life to grow. Excessive 
plant life in the Bow River is causing large daily fluctuations in dissolved 


oxygen during the summer season. 


THRESHOLD QDOR_ NUMBER 





No significant problems of odor were encountered in the river during the 
survey period. Odor values of 8 - Musty were recorded at Cluny for three 


of the five surveys. 


OILS & GREASES 

The highest value of Oils & Greases monitored was 12.8 mg/1 on August 15, 
1968 at Stier's Ranch. The next highest value recorded was 5.6 mg/l, also 
at Stier's Ranch. Both these values seem to be excessive. 

Concentration of Oils & Greases at Stier's Ranch ranged from 0.1 to 12.8 mg/l; 


at Carseland, 0.1 to 2.4 mg/l; and at Cluny 0.0. to 2.1 mg/l. 


PHENOLICS 

The range of concentration of Phenols at Cushing Bridge was 0 to 6 pePeRes 
However, the ranges of phenolic concentration at other locations were: Stier's 
ae 1 to 15 p.p.b.3 Carseland, 0 to 25 pep-b.3 and Cluny, 0 to 7 p.p.be. 
Phenolics in concentrations greater than 5 p.p.b. are undesirable because they 
impart a taste to drinking water supplies. 

The maximum value of 25 p.p.b. at Carseland occurred December 17, 1968. This 
corresponded to relatively high Phenolics throughout the entire Bow River basin 


(Figure 9) and low flows (1350 c.fes.) 
Me ghee 


BACTERIOLOGICAL CONSTITUENTS 

Bacteriological tests were also included in the 1968 - 1969 winter surveySe 
Figure 5, 7, 9, 11, 13 and 15 present the data for these tests. Of significance 
is the Most Probable Number (M.P.N.) of coliforms which range from 17 orgs/100m1 ) 
on January 22, 1969 at Cushing Bridge to 1800+ orgs/100m1 on nine of eleven 
samples taken at Stier's Ranch, The coliform group of bacteria indicates the 
amount of pollution by domestic waste. 

The Standard Plate Count provides supporting information regarding the 
significance of the results from the Most Probable Number of Coliforms. A 


value of 1,000,000 counts/ml was observed on September 11, 1968 at Stier's 


Ranch. 


CONCLUSIONS 





The water quality in the Bow River has only been fair. Nutrient con- 
centrations were excessively high again this year. Phenolic loadings 
were also unusually high during the 1968 - 1969 surveys. The Threshold 
Odor Number was quite acceptable during the survey period. However, it 
can be seen that the Oils and Greases concentrations in the Bow River were 
high at times. 

It can be seen that strict control must be maintained in curbing the 


excessive phenolic and nutrient loadings to the Bow River. 


Jp Mateson : 
W.d. Matheson, 


Water Pollution Control Engineer. 


April nD 1969. 
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RANCH 
November 18-19/68 December 17/68 
11:30 9.6 @ 0% 00:45 8.4 @ 0% 
14:30 10.1 @ 0% 05:00 8.1 @ 0° 
17:30 9.4 @ 0° 09:00 8.1 @ 0% 
20:30 7.9 @€0% 11:30 9.2 @ 0% 
23:30 7.3 @ 0% 16:00 10.2 @ 0% 
02:30 6.5 @ 0% 20:00 7.6 @ 0% 


5:30 5.9 @0% 
08:30 6.2 @ 0% 


11:30 3.68 00:45 7.00 
14.30 3.78 5:00 1.20 
17 <30 ee 09:00 6.18 
20:30 Be iQ 13.330 1:93 
23:30 Sa te 16:00 Deis 
02 330 5.60 20:00 Yeko 
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TABLE TIT 
OW S AND EFFLUENT DISCHARGES 
Source Type of Sewage and Treatment 
British American Oil Company Industrial Waste - foul water stripper 
Imperial 011 Limited 7 Industrial Waste - A.P.I. Separator 
Cominco Industrial Waste - None 
Western co-op Fertilizer Indsutrial Waste ~ lagoon 
Calgary Sewage Treatment Plant Domestic Sewage - primary treatment 
Banff Domestic Sewage - none 
Canmore Domestic Sewage - lagoon 
Cochrane Domestic Sewage - Septic tank 
Gleichen Domestic Sewage - Septic tank 
DRINKING WATER USERS 
User Type of Treatment 
Bassano Pressure filters 
Cochrane Filter, Chlorination 
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Explanatory Notes and Definitions 
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at Stier's Ranch 
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at Cluny 
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at Cochrane Bridge 
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at Bakers Hospital 


Sheep River at Okotoks 


S. Saskatchewan River at Medicine Hat 


S, Saskatchewan River at Empress 


Background Data of Bow River at 


Cushing Bridge - 


Background Data of Bow River at 


Stier's Ranch = 


Odor Type 

BR1 Bow River 
BR2 Bow River 
BR3 Bow River 
BRA Bow River 
BR6 Bow River 
BR1A Bow River 
BR15 Bow River 
BR16 = Bow River 
SRL 

SS1 

S82 
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EXPLANATORY NOTES AND DEFINITIONS © 


FOR 


EARAMSTERS USED IN THIS PAPER 


A microbial plant growt 
causing taste and odour 





















1, Algae~ h present in water Supplies, 
‘Re. Alkalinity~ Capacity of a water to neutralize acids, caused by 


the presence of bicarbonate and carbonate ions and 
hydroxide, 


3, Ammonia Nitrogens 


commonly called a nutrien 
(NH3-N) 


t as it is an essential part 
of protein in all living 


organisms; produces oxygen demand, 

4, Biochemical Oxygen- 
Demand, 5-Day @ 20°... 
(B.0.D.) 


the amount of molecular oxygen required to stabilize the 
decomposable matter present in a water; commonly found by 

a fiveeday incubation period at 20°, I+ measures the effect 
of a combination of substances and conditions, 


5, Carbon Chloroform a measure of ‘the a 


. mount of industrial orgéni¢c contaminants, 
Extract (CCE) ~ particularly synth 


etic chemicals, present in a water supply. 


6, Chemical Oxygens the amount of molecular oxygen required to oxidize that 
Demand (C.0.D,) portion of the organic matter in a sample which is 


susceptible to oxidation by a strong chemical oxidant, 
7, Coliform a type of bacteria generally present in water in the same 
- concentrations as pathogenic organisms, and used as an 
ct indication of the concentration of pathogenes, 


8. Composite Sample- a series of grab samples generally taken for a 24{/hour 
period indicative of an average of the concentrations of 
contaminants for the sampling period, 


9. Colour taken as the color of the liquid after turbidity is renw ed; 
: due to decay of organic material in the water, 
10, Dissolved Oxygen- oxygen present in the water supply, indicating the ability 
(D.0.) ; of a stream to assimilate organic matter, 
21, Grab sample~ & single sample representative of stream flow, usually 
_- collected at middepth in the middle of the stream, 


12, Most Probable Number-of coliform organisms in a water sample; it is the density 
(M.P.N.) more likely to produce a particular result, — 


13. Non-filtrable residue- see Suspended Solids, 


4, Oils and Greases- their insolubility in water and low specific gravity reduce 
reaeration of the stream, 


a measure of the alkalinity or acidity of a water supply, 
A value of 7,0 indicates neutral water, below 7.0 ig 
acidic and above 7,0 is alkaline or basic, 





16, Phenols~ an organic compound from industrial waste or naturally 
occurring with its own characteristic taste and: odor. 
Chlorination will .intensify the taste and odor 


17. Phosphate- commonly called a nutrient, it will ‘interfere with 
(PO, ) coagulation and promote algal growth, 
18, Suspended Solids- small particles such as clay, organic materials, or 


plankton which are in suspension in the water 


19. Threshold Odor Number-a value given to a water to indicate its relative streng 
AT.ON.) of odour; the number of times the odor-bearing sample hag 
to be diluted with odor-free water for the odor to be 

just detectable. 


20, Turbidity- a measure of the extent to which the intensity of light 
passing through the water is reduced by the suspended 
matter. 


Ay AcP.HeAc, AeWeWeA., WoP.CeF,, Standard Methods for the Examination of 


Water and Wastewater, 12th Edition, 1965, American Public Health 
Association, Inc., New York City. 


ney Clark, J.W. and Viessman Jr, Warren, Water Supply and Pollution 


Control, International Textbook Company, Scranton, Pennsylvania. 





3. McKee, J-B., and Wolf, H.W., Water Quality Criteria, and Edition, 
1963, The Resources Agency of Galifornia, State Water Quality 
Control Board, 


4, Province of Saskatchewan, Water Quality Criteria, April 1968 ; 
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BR POLLUTION CoutRoL 
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ODOR TYPE 














a a, a a a a a en RR SS IS ee erence secre 
Abbreviation _ Nature of Odor Description - Such as Odors of 
ae a ka ee cn i Memento ee wes 
A Aromatic (spicy) Camphor, cloves, lavender, lemon 
AG cucumber Synura 
B Balsamic (flowery) Geranium violet, vanilla 
BG geranium Asterionella 
BN nasturtium Aphanizomenon 
BS sweetish Coe losphaerium 
BY violets Mallomones 
6 Chemical Industrial wastes or treatment 
chemicals 
CC chlorinous | Free chlorine 
CH hydrocarbons Oil Refinery wastes 
CM medicinal Phenol and iodoform 
cs sulfuretted Hydrogen Sulfide 
D Disagreeable (Pronounced unpleasant odors) 
DF fishy Uroglenopsis and Dinobryon 
DP pigpen Anabaena 
DS septic Stale sewage 
E Earthy Damp earth 
EP peaty Peat 
G Grassy Crushed grass 
M Musty Decomposing straw 
MN moldy Damp cellar 
V Vegetable Root vegetables 


WR Wood Resin 





BR1 BOW RIVER CUSHING BRIDGE : 1968-69 
14 Z2 19 16 22 17 
ncure ays 96 NOY BEC gAN 4558 
-CCMPCSITE OR GRAB SAMPLE G G G G G G 
INITIAL SAMPLING TIME 120. 1030 800 1030 900 900 
TEMPERATURE: DEG.CENT. 12.0 4c Sipe) Gale Cee 0.0 
[BARCMETRIC PRES» IN.HG 26e8C 26640 26260 26445 26.50 *0.00 
(DISSCLVED OXYGEN» MG/L @.3 10st. ckbe2ucteh? 2 lest eee 
/PERCENT SATURATION 96. 94.6 196 95. 98.  *00. 
BIOCKEM. OX. DEMAND MG/L 1.0 1.5 gong pe: 1.0 0.6 
“HYDROCEN ION CONC.»PH 8.5 8.7 awatot? 853 Bol 7.9 
ALKALINITY MG/L 107 130 151 138 125 136 
THRESHOLD ODOR NOs» TYPE oh 2M 2 Me 4 OM Dee 
MPOTAL RESTSNEAMGKET™ = 122 9. 192 ee 2932" “21 eee 
IGNITION LOSS MG/L $2 16 bien 08 40 24 
TURBICITY AS S102 MG/L 3 4 6 6 16 5 
“TOTAL HARDNESS MG/L $26 170 sidiaatumia 78 162 166 
“CHLCRIDES MG/L l 3 3 0 1 2 
AMMCNTA NITROGEN MG/L 0.2 0.2 Gethieai 0.1 O.1 0.3 
NETRATE NITRUGEN MG/L Gate tee Oona 0.1 0.1 
“SULFATES AS SC4& MG/L 34 44 50 $38 50 52 
TOTAL PHCS.AS PO4 MG/L. C.0 6 —OnG 0.1 0.1 0.7 
| PHENOLS PPB 0 3 1 6 0 1 
IDILS & GREASES “" MG/L 0.7 0.1 13 #60 12 hy 
“FLUCRIDES MG/L Gulf 0.07 “OQc84. 0.28 Gio) see 
(COLIFORM M.P.N./LOOML. B20. 540.  eeeeetsc. | “eae 
MPN CF E COLT/100ML $6.8 +3205 Meee eee | Ae 6.1 
‘STD. PLATE COUNT/ML 45CCO 16CCO 750 4000 #C0000 140 
RIVER DISCHARGE C.F.S. $410. 3650. 1170. 1340. 2490. 1630. 


* DENOTES DATA NOT AVAILABLE 
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| BR1 BOW RIVER CUSHING BRIDGE 1968-69 

we se. SC, AVERAGE . GANAXIMEM. “MINIMUM MEDLAN 

| DISSOLVED OXYGEN MG/L 11.20 12.70 9.30 10.70 
BOD MG/L 0.88 1. 56 0.40 6.80 
HYDROGEN ION CONC.,PH 8.25 8.70 7.90 8.10 
ALKALINITY MG/L 131.17 151.00 107.00 130.00 
TOTAL RESIDUE MG/L 199.67 232.00 166.00 232.00 
INGITION LOSS MG/L 68.0 108.00 24.00 68.60 
TURBIDITY AS S102 MG/L 6.67 16.00 3.00 5.00 
TOTAL HARDNESS ~— MG/L 165.83 193.00 126.00 eeuse 
CHLORIDES MG/L ae: 3.00 0.00 ao CO 
AMMONIA NITROGEN MG/L 0.15 0. 30 0.00 6.10 
SULFATES AS SO4 = MG/L 54.67 98.00 34.00 50.00 | 
NITRATE NITRUGEN MG/L er 0.30 0.00 oro | 
TOTAL PHOS.AS PO4 NG/L 0.15 0.70 0.00 0.00 | 
PHENOLS PPB 1285 6.00 0.00 1.00 
GILS AND GREASES MG/L 1.20 2.70 0.10 1.20 
FLUORIDES MG/L 0.20 0.34 0.07 G.18 
COLIFORM M.P.N./iGOML. 276.33 920.00 17.00 29.00 
M.P.N. OF E COLI/LOOML 14.95 32.00 6.10 6.80 
STANDARD PLATE COUNT/ML 13178. 45000. 140. 4000. 


A +4 





BR2 BOW RIVER STIERS RANCH 
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a SEE Sari. i ew 

BO RIVER STIERS RANCH 1908-69 
Bee S| OAVERAGE. 6S MAXINUD ae Gavi 
SSOLVED OXYGEN MG/L 9.22 11.10 6-80 8.60 
* MG/L 3.48 5.30 1.20 3.80. 
HYDROGEN I0N CONC.,PH 8.19 8.90 7.70 8.00 
ALKALINITY MG/L 129.00 155.00 100.00 133.60 
| TOTAL RESIDUE MG/L 197.45 278.00 138.00 138.00 
| ENGITION LOSS MG/L 68.55 178.00 28.00 54.00 
| TURBIDITY AS SIOZ MG/L 5.82 10.00 3.00 6.00 
| TOTAL HARDNESS — MG/L 157.00 190.00 132.06 144.00 
| CHLOR IDES MG/L 4.18 7.00 2.00 4.00 
AMMONIA NITRUGEN MG/L 0.92 2.00 0.20 0.10 
| | suteates AS SC4 = MG/L 37.60 40,00 36.00 38.C0 
poet's NITROGEN MG/L 0.61 1.20 0.30 C.00 
| TOTAL PHOS.AS PO4 MG/L 0.71 1.50 0.10 0.50 
| PHENOLS PPB 6.64 15.00 1.00 6.00 
| QILS AND GREASES MG/L +2<00- 12.80. 0.10 2.10 
| FLUORIDES MG/L 0.26 0.34 Care 0.29 
if COLIFORM M.P.N./LGOME « 1800 + | 
| M.PAN. OF € COLI/IGOML ~ 16.47 59.00 0.00. © i0ech 

|STANDARD PLATE COUNT/ML 348222. 1000000. 10000 — 220000. 
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* DENOTES DATA 


8233 BOW RIVER CARSELAND 


DISSOLVED OXYGEN MG/L 
BOD MG/L 
HYDROGEN ION CONCe»PH 
ALKALINITY MG/L 
TOTAL RESIDUE MG/L 
INGITION LOSS MG/L 
TURBIDITY AS $102 MG/L 
TOTAL HARDNESS MG/L 
CHLORIDES MG/L 
AMMONIA NITRUGEN MG/L 
NITRATE NITROGEN MG/L 
| TOTAL PHOS.AS PD4 MG/L 
| PHENOLS PPB 
OILS AND GREASES MG/L 
COLIFORM M.P.N./LOOML« 
MeP.N. OF E CULIZLOOML 
STANDARD PLATE COUNT/ML 


AVERAGE 
9.98 
Pair 
7.90 

146.20 
250.00 
85.20 
6.20 
187.60 
4.40 
1.08 
1.06 
0.72 
Po20 
1.50 


15.02 
66450. 


MAXIMUM 

11.50 
4.10 
8.30 
151.00 
276.00 
134.00 
9.00 
216.00 
5.00 
1.40 
1.50 
0.90 
25.00 
2.40 


1800.00 + 


31.00 
260000. 


MINIMUM 


8.20 
1.40 

TSO) 
142.00 
204.00 
50.00 
3.00 
160.00 
3.00 
0.70 
0.50 
0.30 
0.00 
0.10 
170.00 
3.70 

900. 


1968-69 | 


MED! AN 
11.00 
3.00 
7290 
146.00 
256.00 
14.00 
7200 
190.00 
5-00 
1.00 
1.00 
0.80 
1.00 
1.60 


Ng, 20 
1900. 


S04 MON RIVER CLUNS Apes 


DAY 23 19 17 22 19 
| YEAR 9ST NEY DEG bed 1569 
\COMPCSITE OR GRAB SAMPLE G ¢ G G G 
LINITIAL SAMPLING TIME) ©. 1215 14CO 1445 1100 1100 
(TEMPERATURE, DEGeCENT. 4,5 0.0 0.9 0.0 0.0 
regan habe PRES. IN.HG 27025 26670 27235 27220 27.52 
[DISSCLVED OXYGEN, MG/L 10.9 ag * U.8 7.3 Td 
| PERCENT SATURATION 92. 53. 81. 55. 54.6 
BIOCHEM. OX. DEMAND MG/L 1.5 2.6 1. G\0K eel 402 
[HYDROGEN [ON CONC.»PH @.7a0.{8-2. 1-840" TRRCURTIe 
PALKALINITY MG/L 134 165 149 151 142 
[THRESHOLD ODOR NOo» TYPE 4: Wote® M 8. MvSNe RON Ae 
TOTAL RESICUE MG/L oy 2&6 20 288 254 258 
IGNITION LOSS MG/L 66 78 «2198.74 58 
TURBIDITY AS S102 MG/L é 7 oe 5 54 
|TOTAL HARDNESS MG/L 176 204 198 401202 176 
“CHLCORIDES MG/L 7 7 5 6 3 
| 
AMMCNIA NITROGEN MG/L C.5 0.9 en 0.8 0.8 
NITRATE NITROGEN MG/L C.5 134 1.5 ee 0.3 
SULFATES AS SC4& MG/L° 48 68 66 56 68 
TOTAL PHOS.AS PO4 MG/L O.4  Q.3  Os7 O66 Dae 
| PHENOLS PPB 0 l 7 0 2 
(OILS & GREASES = MG/L C.0 ae <8 8% (ae 
|/FLUGRIDES MG/L 0.03 0.28 0.19 0.19 0.16 
‘COLIFORM M.PeNe/1GCML. VaeCd* S405 (1308 22e° tome 
MPN GF E COLI/100ML i (i(‘(‘é~S “CO 1.8 4.7: 22.0) | ORE 





“STD. PLATE COUNT/ML 21000 120 1300 *oCcoCco 200 
| * DENOTES CATA NOT AVAILABLE 








BR4 BOW RIVER CLUNY 1968-69 
| AVERAGE MAXIMUM MINIMUM MEDIAN 
| DISSOLVED OXYGEN MG/L 8.62 10.90 6.90 7.30 
| BOD MG/L 2.28 4.20 1.00 rae Ys) 
_ HYDROGEN ION CONC.»PH 8.00 8.70 7.60 7.80 
ALKALINITY MG/L 148.20 165.00 134.00 149.00 
| TOTAL RESIDUE MG/L 271.20 290.00 254.00 254.00 
| INGITION LOSS MG/L 94.80 198.00 58.00 74.00 
“ TuRBIDITy AS S102 MG/L 16.20 54.00 5.00 7-00 
| TOTAL HARDNESS MG/L 191.20 204.00 176.00 198.60 
| CHLORIDES MG/L 5.60 7.00 3.00 6.00 
| AMMGNIA NITRUGEN MG/L 0.82 1.10 0-56 ae 
| SULFATES AS SC4 MG/L 61.20 68.00 48.00 66-60 
|; NITRATE NITROGEN MG/L 0.96 1.50 0. 30 i.10 
| TOTAL PHOS.AS PO4 MG/L 0.54 0.70 0.30 0.60 
| PHENOLS PPB 2.00 7.CO 0.00 1.00 
| OILS AND GREASES MG/L 0.88 2.10 0.00 0.80 
| FLUGRIDES MG/L ite 0.28 0.03 0.19 
| COLIFORM M.P.N./LOOML. LBG0v00 + 22.00 240 20U 
| M.P.N. OF E CULI/IGOML > tee 22.00 1.86 4.00 
STANDARD PLATE COUNT/ML 5655. 21000. 120. 200. 
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BR6 BOW RIVER HWY#36 BRIDGE 


APTA ATWO Natt? 





fe alia Fi 
| YEAR 1969 
CUMPOSITE UR GRAB SAMPLE 2 

INITIAL SAMPLING FIME 1530 
TEMPERATURE, DEG.CENT. 0.0 
DISSOLVED OXYGEN, MG/L 9.6 
BIOCHEM. OX. DEMAND MG/L in 6 
HYDROGEN ION CONC.»PH 1.9 
ALKALINITY = MG/L 161 
THRESHOLD QDUR NOs, TYPE 4 M 
TOTAL RESTDUE MG/L ’ 244 
IGNITION LOSS MG/L 92 
TURBIDITY AS S102 MG/L 5 
TUTAL HARDNESS MG/L 182 
CHLORIDES MG/L 4 
AMMONIA NITROGEN MG/L Det 
NITRATE NITRUGEN MG/L T.3 
SULFATES AS S04 MG/L 56 
TOTAL PHOS AS PD4 MG/L co 
PHENOLS PPB 2 


FLUORIDES MG/L . 0.25 


| * DENOTES DATA NOT AVAILABLE 


68-69 


a 
—— 
oe 


| A -13 


Bl4 BOW RIVER AT COCHRANE BRIDCE 68-65 


DAY 12 

MONTH SEP 

YEAR 1568 

\CCMPCSITE OR GRAB SAMPLE G 
INITIAL SAMPLING TIME 14CC 
TEMPERATURE, DEGeCENT. 12.0 
BAROMETRIC PRES» INeHS 26.00 
“DISSOLVED OXYGEN, MG/L 944 
|PERCENT SATURATION tre 
/BIOCKEM. GX. DEMAND MG/L ine 
[HYDRCGEN ION CONC.»PH @.3 
MALKALINITY G/L 1C8 
“THRESHOLO CDOR NGee TYPE 4 M 
'TCTAL RESIDUE MG/L, 144 
IGNITION LOSS MG/L 40 
‘TURBICITY AS S102 MG/L 5 
TOTAL HARDNESS = MG/L 134 
~-_ CHLOR IDES MG/L 3 
“AMMCNEA NITROGEN MG/L 6.5 
NITRATE NITROGEN MG/L C.l 
TOTAL PHCS.AS PO4 MG/L Gel 
-PHENCLS PPB 1 
OILS & GREASES MG/L 1.3 
‘COLIFGRM M.P.Ne/1OCML. 33, 
MPN OF E COLI/100ML 2.0 


$TD. PLATE COUNT/ML B5CCC 
| , # DENOTES CATA NCT AVAILABLE 
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BL5 BOW RIVER AT BEAR PAW DAM 


i 


reek ENE 


CCMPCSITE OR GRAB SAMPLE 
INITIAL SAMPLING TIME 
“TEMPERATURE, UEG.CENT.« 
BAROMETRIC PRES IN.HG 
'DISSCLVED OXYGEN» MG/L 
PERCENT SATURATION 
BIOCHEM. OX. LEMANE MG/L 
HYDRCGEN ION CONC.»PH 
ALKALINITY MG/L 
Aeeaede ODOR NOes TYPE. 


\ 
[TCTAL RESIOUE MG/L 
| 


She 
7 

DAY 
| MONTH 
YEAR 
| 
| 


-IGNITION LOSS MG/L 

'TURBICITY AS SI@2 MG/L 
TOTAL HARDNESS NG/L 
(CHLCRIDES MG/L 
AMMCNTA NITROGEN MG/L 
NITRATE NITROGEN MG/L 
‘TOTAL PHOS.AS PO4 MG/L 
[PHENCLS PPB 
CILS & GREASES MG/L 





[COLIFORM M.P.N./LOCML. 
ont CF £ COLI/LOOML 
| STDs PLATE COUNT/ML 


1.0 
27. 
4.0 
62CCC 


* DENOTES DATA NOT AVAILABLE 

















a A ~35 
(ELl6 BOW RIVER AT BAKERS HOSPITAL 68-65 


| MONTH Aire 
| YEAR 1S68 
|COMPOSITE OR GRAB SAMPLE C 

INITIAL SAMPLING TIME 1500 
‘TEMPERATURE, DEGCENT. 12.0 
BARCMETRIC PRES. INGHG 26075 
“BIOCHEM. CX. DEMAND MG/L C.8 
“HYDROGEN IGN CONC. »PH 8.5 
ALKALINITY — MG/L 75 
[THRESHOLD ODOR NOesTYPE 8 OM 
ITOTAL RESICUE MG/L : 194 
“IGNITICN LOSS MG/L 34 
‘TURBICITY AS S102 KG/L 6 
‘TOTAL HARDNESS — NG/L 122 
'CHLCRIDES MG/L 0 
-AMMCNIA NITROGEN MG/L at 
NITRATE NITROGEN MG/L C.0 
‘SULFATES AS S04 MG/L a 
TCTAL PHOS.AS PO4 MG/L C.0 
PHENOLS PPE c 
CILS & GREASES MG/L 0.0 
‘FLUCRIDES MG/L 0.17 
COLIFORM M.P.No/ LOGMLs 35C. 
‘MPN CF £ CCLI/100ML 5.5 
‘STD. PLATE COUNT/ML 21CC0 


. * DENOTES CATA NOT AVAILABLE 





SRL SHEEP RIVER AT OKOTOKS 








DAY 18 
| YEARS 1588 
COMPOSITE OR GRAB SAMPLE G 
INITIAL SAMPLING TIME’ == 14C0 
TEMPERATURE, DEGeCENT. 0.0 
BARCMETRIC PRES» IN.HG 26245 
DISSCLVED OXYGEN» MG/L 12.0 
PERCENT SATURATION 93. 
'BLOCHEM. OX» DEMANC MG/L 0.9 
HYDROGEN ION CONC.»PH Bol 
ALKALINITY MG/L 1&3 
THRESHOLC GOUR NOe»TYPE $$2 M 
‘TCTAL RESIDUE MG/L 9 290 
-IGNITION LOSS MG/L 102 
TURBICITY AS S1G2 MG/L 19 
‘TOTAL HARDNESS MG/L 224 
'CHLCRIDES MG/L 6 
AMMCNIA NITROGEN MG/L Dad 
NITRATE NITROGEN MG/L 0.2 
‘SULFATES AS SG4 MG/L : 66 
‘TOTAL PHOS.AS PQ4 MG/L rae 
/PHENCLS. PPB l 
‘OILS & GREASES MG/L cee 
FLUCRIDES MG/L 0.27 
COLIFORM M.P.No/LOOML. ROCC. 
MPN CF E COLI/100ML *0C.0 
“STD. PLATE COUNT/ML *COCCO 


| * DENOTES DAT 


68-69 
ye 20 17 
Tes | yee) eetaes 
C G C 
1530 1800 1830 
G0) kG rome 
26040 26240 26.90 
1iv6. J kis te eee 
G0 ae be 93. 
0:6... Vebnoee 
S.1 ) qeae ete 
i179 »=«-:180—Ssi175 
4c! Hig ce See 
1480 2 Omen ae 
G2 80 70 
5 10 11 
Wins pila Gare 
5 7 is 
Opes! Oeee boos 
O-line, eee 
&6 68 60 
C11) Oat One 
*0 0 1 
019). ea eG 


*.00°* 0.23 0219 
1600. 1aco.* 1e0c. 
14.0 1600.0 9.2 
24CO *CCCOO 400 
A NCT AVAILABLE 


A -17 


‘SRL SHEEP RIVER AT OKOTOKS 68-69 
vie AVERAGE MAXIMUM MINIMUM MEDIAN 
DISSOLVED OXYGEN MG/L 11.88 12.20 11.60 Lio 
BOD MG/L 0.85 1.00 0.60 C.90 
_ HYDROGEN IGN CONC.,PH 7.95 8.10 7.80 7280 
| ALKALINITY MG/L 179.25 183.00 UT 5.00 179.00 
| TOTAL RES IDUL MG/L 255.50 294.00 148.00 294 00 
INGITION LOSS MG/L 78.50 ro2. 00 62.00 TOGO 
| TURBIDITY AS S102 MG/L 11 225 19.00 5.00 10.U0 
| TOTAL HARDNESS MG/L 203.50 224.00 160.00 21U. 00 
CHLORIDES MG/L Daan 7.CO 4.00 Fra) 
| AMMONIA NITRUGEN MG/L 0.20 tp ed 0.20 0.20 
| SULFATES AS SU4 MG/L 65.00 68.00 60.00 66.uU0 
| NITRATE NITRUGEN MG/L 0.23 0.40 Gw10 G20 
| TOTAL PHOS.AS PO4 MG/L 0=10 0.20 0.00 niko 
| OILS AND GREASES MG/L 0.53 0.90 0.00 G.40 





2. ont in tremens ee fh ia 


wo 
4 


LOUTH 
YEAR 

COMPOSITE OR GRAB SAMPLE 
[NITLAL SAMPLING TIME 
TEMPERATURE, DLEG.CENT. 
BAROMETRIC PRESe INeHG 
DISSOLVED OXYGEN» MG/L 
PERCENT SATURATIDN 
BIOCHEM. OX. DEMAND MG/L 
HYDROGEN TON CONCssPH 
ALKALINITY = MG/L 
THRESHOLD ODUR NO., TYPE 
TOTAL RESIDUE MG/L» 
IGNITION LOSS MG/L 
TURBLDITY AS S102 MG/L 
TOTAL HARDNESS MG/L 
CHLORIOES MG/L 
AMMONIA NITRUGEN MG/L 
NITRATE NITROGEN MG/L 
SULFATES AS S04 MG/L 
TOTAL PHOS.AS PO4 MG/L 
PHENOLS PPA 
OILS & GREASES  MS/L 
FLUORIDES MG/L 
CULIFURM M.P.Ne/LOOML. 
MPN OF E COLI/1O0ML 
STDs PLATE CUUNT/ML 


RIVER DISCHARGE C.F.S. 
DETERGENTS MG/L 


| 
\ 
H 
i 
1 


tT SQUTH SASK. RIVER AT MEDICINE 


La 
1968 
G 
1145 
ZnO 
24246 
11.6 
103. 
Lek 
7.9 
132 
4 M 
pie 
76 


7500 
5260. 


bhAT 


28.210 
12.1 
88. 
0.8 
8.0 
162 
BUM 
268 
Ll4 
PQ 
198 


3060. 


© DPENOTES CATA NOT AVAILABLE 


1968-69 


FEB MAR 
1969 1969 
G G 
1115-1415 
0.0 0.0 
27235 nas 
R.7 9.6 
656 aie 
On 7 1.8 
2.0 7.8 
164 155 
Me 
282 266 

66 TRADI. 
8 5 
196 194 
3 4 
0.6 0.3 
0.6 0.6 
64 56 
0.6 0.6 
4 l 
2.5 0.1 
0-15 0.22 
ae 79. 
Zs 17. 


ee 


te tee a 


al SOUTH SASK. RIVER AT MEDICINE | HAT 1968-69. 
L. NS ee 8 paar palo ass a piled «en 9 ee 

| ~~ AVERAGE MAXIMUM ~ MENEMUM MEDIAN 
_ DISSOLVED OXYGEN MG/L 9.22 12.10 5.70 B.70 
| BOL MG/L Letar 3.00 0.70. Lae 
| HYDROGEN ION CONC.,PH 7.83 8.00 7.40 7.90 
| ALKALINITY MG/L 163.50 196.00 132.00 162.00 
| TOTAL RESIDUE MG/L 267.33 314.00 212.00 314.00 
| INGITION LOSS MG/L 88.33 114.00 66.00 78.00 
| TURBIDITY AS S102 MG/L 12.67 33.00 2.00 8.00 
| TOTAL HARDNESS MG/L 198.50 256200 155.00 194.00 
| CHLORTDES MG/L 3.83 5.00 3.00 4.00 
_ AMMONIA NITROGEN MG/L 0.57 0.80 0.30 0.60 
| SULFATES AS S04 MG/L 56.33 64.00 46.00 56.00 
NITRATE NITROGEN MG/L 0.57 0.90 0.40 0.50 
| TOTAL PHOS.AS P04 MG/L 0.53 0.80 0.20 0.60 
' PHENOLS PPB 1.3 4.00 1.00 1.00 
| OILS AND GREASES MG/L 1.07 2-50 0.10 0.80 
FLUORIDES MG/L 0.19 0.24 0.14 0.20 
| COLIFORM M.P.Ne/LOOML. 384.83 1800.00 17.00 79.00 
| M.P.N. OF E COLI/1LOOML 8.63 17.00 1.80 7.40 
STANDARD PLATE COUNT/ML 18183. 91000. 300. 2500. 


| 
| 


| 
| 
| 











SS2 SOUTH SASK. RIVER AT EMPRESS o L96e- 
LAY 13 4 eS = 4 
YEAR eee eeG™ 1teo ame meee 
COMPOSITE UR GRAB SAMPLE ¥ G G G G 
HINITLAL SAMPLING TIME 1015. 1800 1819) 335080 3235 
TEMPERATURE, Ui GealENT. 2-0 0.0 0.0 0.0 0.0 
BAROMETRIC PRES. IN.HG 27.62 27290 2PC9S VST Cee ete ge 
DISSOLVED OXYGEN» MG/L ease ei 6.6 6.4 6.5 
PERCENT SATURAT LON 946 86. 48. 47. 48. 
BLOCHEM. OX. DEMAND MG/L 1.4 1.3 1.4 0.4 1.0 
HYDROGEN TON CONC.sPH 7.9 8.3 8.0 7.8 ay 
ALKALINITY MG/L 134 141 195 168 162 
ITHRESHOLD ODOR NO. TYPE 4 M BM 4 M & M 4 M 
TOTAL RESIDUE MG/L 268, . 272), B02. BCs umes 
IGNITION LOSS MG/L 74 94% 2) P62 62 16 
TURBIDITY AS S102 MG/L 49 29 10 6 6 
TOTAL HARDNESS = MG/L 150° A. Poa eS “S78 -. 204 Soe 
CHLOR IDES MG/L 4 4 5 3 3 
AMMONIA NITROGEN MG/L 0.5 O38 e oe ee 
NITRATE NITROGEN MG/L 0.3, O65 te og he ene 
SULFATES AS S04 MG/L - 50 60 72 68 58 
TOTAL PHOS.AS PO4 MG/L 0.2 0.4 0.6 0.6 0.6 
PHENOLS PPR 1 2 1 2 3 
OILS & GREASES MG/L O52): Oe l poe Bed ©. Ly 7 ee 
FLUORIDES MG/L 0540 50.3445 0528 02:17 0.98 
ICULTFORM M.P.M./1COML. S4Uicie 24001 1 3800 ones Beanie 
MPN OF E COLI/LOOML gts 9. 40. a5 12. 
STD. PLATE COUNT/ML 80000 750 500 1900 25900 
RIVER DISCHARGE C.FeS. 6980. 3760. 2550. 3040. 2850. 





* DENOTES DATA NOT AVAILABLE 





eo | 
. 


SS2 SOUTH SASK. RIVER AT EMPRESS . 1968-69 


AVERAGE =~ MAXIMUM _ MINIMUM MEDIAN 

| DISSOLVED OXYGEN MG/L Ba 64 12.00 6-40 6.60 
| BOD MG/L 1.10 1-40 0.40 - 1.30 
| HYCROGEN ION CONC.,PH 7-294 8.30 7.70 7-90 
| ALKALINITY = MG/L 160.00 195.00 134.00 162.00 
| TOTAL RESIDUE MG/L 282.00 302.00 266.00 302.00 
_ INGITION LOSS MG/L 81.60 102.00 62.00 76.60 
| TURBIDITY AS St02 MG/L 20.00 49.00 6.00 10.00 
| TOTAL HARDNESS MG/L 209.20 278.00 150.00 196.00 
' CHLORIDES MG/L 3.80 5.00 3.00 4.00 
AMMONIA NITROGEN MG/L 0.58 0.90 0.30 0.50 
SULFATES AS SC4 = MG/L 61.60 72.00 50.00 60.00 
NITRATE NITROGEN MG/L 0.46 © 18,60 0.30 0.50 

| TOTAL PHOS.AS PO4 MG/L. “0.48 ~ 0.60 0.20 0.60 
- PHENOLS PPB 1.80 3.00 1.00 2.00 
CILS AND GREASES MG/L 2532 8.90 0.10 0.70 
FLUORIDES MG/L 0.25 0.40 0.15 0.19 

| COLIFORM M.P.N./LOOML. 480.00 ~ 920.00 240.00 350.00 
_M.P.N. OF E COLT/1OOML 14.82 40.00 1.80 11.C0 


STANDARD PLATE COUNT/ML 21630. 80000. 500. 1900. 
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